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Description

[0001] Thisinvention relates to an optical reader in ac-
cordance with the introduction to the main claim.
[0002] An optical readeris known to comprise a casing
consisting of at least two portions coupled together by
usual fixing means, and of which a first portion defines
the main reader body and the second portion defines a
closure element for that part of said body supporting at
least the reader optical members and possibly also those
electrical and electronic members which enable it to op-
erate.

[0003] Readers of the aforesaid type find considerable
use in many sectors of industry and commerce. Readers
of various types are used to satisfy the most diverse re-
quirements, for example for sorting goods, for handling
warehouse products, and for retail and wholesale sales
(in shops or supermarkets).

[0004] Specific readers therefore have to be manufac-
tured having not only different functional characteristics
but also an appearance suitable for the function for which
they are proposed. There is therefore a requirement for
readers the characteristic appearance of which is differ-
ent for different uses and which also defines their partic-
ular type of use.

[0005] Anobjectofthisinvention is therefore to provide
optical readers having different appearances for the dif-
ferent uses for which they are provided, and possibly for
the different environments in which they are used.

A further object is to provide optical readers in which
these different appearances are achieved in a simple
manner without a substantial increase in the reader pro-
duction and storage costs and times.

[0006] These and further objects which will be appar-
ent to the expert of the art are attained by a reader in
accordance with the accompanying claims.

[0007] According to the invention, that appearance
feature which defines each reader on the basis of its use
is the colour present in at least one portion of its casing.
Different colours define optical code readers with differ-
ent functional characteristics or for different types of use.
In other words, different colours distinguish optical code
readers which differ in their type of use but which form
part of the same productline. For example, those readers
for particular shops in which products carrying a trade-
mark of a predefined colour are sold will be defined by a
colour identical to that of that trademark. Again, those
readers for use in an environment decorated with partic-
ular colours will have a colour which matches those col-
our decorations. Again, optical code readers for articles
of a particular class of goods will have a different colour
from that of readers which are similar but are used for
reading the codes on articles of a different class of goods.
[0008] Normally the requirement to diversify the outer
appearance of the reader results in complication of the
manufacturing process. In this respect, the production
chain has to be differentiated by producing the same type
of "core" for the reader but a plurality of differently col-
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oured outer "casings". This complication results in a con-
siderable increase in production and storage costs and
times.

This invention enables readers with differently coloured
casings to be produced in a simpler and less costly man-
ner.

The invention will be more apparent from the accompa-
nying drawing, which is provided by way of non-limiting
example, and on which:

Figure 1is a perspective view of an optical code read-
er of the invention;

Figure 2 is a perspective view of a part of the reader
of Figure 1;

Figure 3 is a side view of that reader part of Figure 2;
Figure 4 is a perspective view from above of a dif-
ferent part of the reader of Figure 1; and

Figure 5 is a circuit diagram of a portion of a variant
of the reader of Figure 1.

[0009] With reference to said figures, a casing for an
optical code reader in indicated overall by 1. In the em-
bodiment shown in the figures, it comprises at least two
structural portions 2 and 3 connected together in any
known manner (for example by hook-like members 2A
associated with the portion 2). The first portion 2 com-
prises a part 4 acting as a handgrip and having an end
portion 5 (that upper portion which in Figure 1 is fixed to
the portion 3 and is shown more clearly in Figure 4) ar-
ranged to support a usual part containing optical, elec-
trical and electronic members of the optical code reader
(members associated with a part 6) and one or more
lighting elements (LEDs) indicating the operation or rath-
er the operating state of the reader. Specifically, the
members associated with the part 6 enable the reading
light beam to be emitted and the light reflected from an
optical code to be collected for reading and for subse-
quent processing of the optical data obtained. The opti-
cal/electronic part associated with the part 6 can be pro-
duced by either laser or CCD technology. In the first case,
this optical/electronic part comprises a scan engine for
emitting the laser beam, a photodiode for collecting the
light reflected by the code, and the relative electronic
circuit for analyzing or processing the signal. In the sec-
ond case it can comprise LEDs for illuminating the code,
a linear or bidimensional CCD or CMOS sensor for col-
lecting the light reflected by the code, and the relative
electronic circuit.

[0010] The second portion 3 acts as a the closure el-
ement (or cover) for the end portion 5. This second por-
tion is substantially of cap shape and has an aperture 7
along a lateral face 8. The light rays pass through this
aperture to read the optical code in known manner, the
light reflected by the optical code also passing there-
through.

[0011] As stated, the portions 2 and 3 form the struc-
ture of the casing 1, and without these this latter would
not be complete. According to a first aspect of the inven-
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tion, at least a part of one of these structural portions 2
and 3 is made at least partly transparent to light. Accord-
ing to a second aspect of the invention, within this trans-
parent part there is provided at least one coloured light
emitter or light source 17 able to define by means of this
colour a particular functional reader type or to provide
the reader with a desired appearance feature. This col-
oured light source 17 is associated with a support struc-
ture or printed circuit 18 which also carries the part 6.
This source can be any coloured light source, and in par-
ticular can be:

a) an LED (light emitting diode) (as shown in Figure
);

b) a lamp (eg. neon, incandescent, halogen);

c) a laser diode possibly combined with a suitable
light diffuser to produce diffused coloured light emis-
sion.

S

[0012] Hence, by virtue of the invention, using simple
and low-cost means, a plurality of optical code readers
characterised by different colours can be obtained. For
this purpose it is necessary only to produce a plurality of
printed circuits 18 carrying sources 17 of different col-
ours, for mounting in totally identical casings 1, but which
after the circuit has been mounted differ from each other
by the different colouring offered by the relative said
sources.

[0013] It should be noted that the transparent portion
does not necessarily have to be directly over the light
source 17, as the light emitted by this source, even if not
lying below the transparent part, is in any event visible
by the operator. This facilitates construction of the casing
1 and reduces its production time.

[0014] The transparent part can be at least a part of
the portion 2 or, preferably, of the closure element 3. With
reference to the figures and to the embodiment shown
therein, the element 3 has an end part 10 positioned
above the source 17 defined by a LED associated with
the portion 2 (shown in Figure 4). This part 10 is at least
partially (or totally) transparent to light so that the light
emitted by the LED 17 is well visible when the casing 1
is observed from different angles. This part 10 (which
preferably occupies a relatively significant part of the
overall surface area of the casing, ie at least 5% of this
overall area) is of material semi-transparent or complete-
ly transparent to light. By way of example, a suitable ma-
terial is a polycarbonate, for example that produced by
Bayer and known as Makrolon 6555, or that produced
by Bayer and known as Makrolon 6557, coloured or of
opaline colour.

[0015] A part 11 (see Figure 2) of rubber construction
and comprising the aperture 7 is associated in known
manner (for example by co-moulding) with the part 10.
[0016] In a first variant of the invention, the entire clo-
sure element 3 (see Figure 3) and/or the entire portion 2
is constructed of material transparent or semi-transpar-
ent to light so as to still further increase (compared with
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the known art) the visibility of the underlying light source
17 when active, by virtue of a considerable diffusion of
the light emitted by it.

[0017] According to a further characteristic of the in-
vention, the light source 17 is preferably active when the
reader is in its stand-by state, ie when no operating state
(for example reading, good read, no read) is activated.
The reader remains in this state until the user presses
the trigger, to activate the operative reading state.
[0018] The stand-by state is automatically restored (ie
the light source 17 is again lit) on conclusion of the read-
ing process, ie when the reader has decoded the read
code or has indicated "no read".

[0019] According to a second variant of the aforede-
scribed embodiment, the reader of the invention com-
prises a plurality of coloured light sources. Hence one of
these sources can be activated at choice to obtain the
required colour in the stand-by state (or in the active
state), using switch means (not shown) connected into
usual feed lines for these sources, to be activated or de-
activated either by the user or during the reader produc-
tion stage.

[0020] According to this variant, the plurality of sources
17 comprise at least three light sources, for example
LEDs, of different colours (for example RED, GREEN
and BLUE). With the three LEDs (red, green and blue)
several different colorations can be obtained from the
three main colours red-green-blue by mounting the LEDs
very close to each other and activating them appropri-
ately to cause the light emitted by each one to mix with
the light of the other two. In this manner, the reader colour
could also be yellow, orange, light blue, etc.

It should be noted that in this embodiment, the printed
circuit 18 is always the same for all the readers, different
coloured casings being obtained by suitably activating
(possibly according to the requirements of the user) the
LEDs present.

[0021] According to a further variant of the invention,
the coloured light source 17 comprises at least one light
generator (for example an LED) of RGB type, enabling
a multiplicity of colours to be obtained.

[0022] Such agenerator (used for example in monitors
and video projectors) incorporates within a single com-
ponent three separate photo-emitters (R=RED,
G=GREEN, B=BLUE) positioned close together. The
light intensity of each of the three photo-emitters can be
adjusted independently by feeding it with a suitable cur-
rent level. As the three photo-emitters are positioned
close together such that for practical purposes the three
colours are emitted from a seemingly single point, by
suitably changing the light intensities a vast (practically
infinite) range of colours can be obtained, in accordance
with the RGB technique used in monitors or video pro-
jectors. As the photo-emitters can be fed with direct cur-
rent or pulsating current (in known manner), the light in-
tensity of each photo-emitter can be varied by in the first
case varying the current level through it, and in the sec-
ond case varying the mean current value, ie varying the
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signal frequency and its duty-cycle.

[0023] In order to make it as simple as possible to
change the coloration of the reader incorporating a
source 17 with at least one LED of RGB type (or RGB
source) a microprocessor circuit 20 has been conceived,
as shown in Figure 5. In this latter, the various mono-
chromatic photo-emitters of the source 17 are indicated
by 17A, 17B and 17C. The light intensity of each of these
latter is controlled and driven by the circuit 20 in which a
microprocessor 20A is present. Each individual photo-
emitter is connected in series with a polarization resistor
21 and with a static switch 22 controlled by the micro-
processor 20A (these being positioned in respective pow-
er lines 20B which are separate for each photo-emitter)
and which, when closed, feeds a current equal to the
maximum allowed by the photo-emitter. In this state, the
light intensity generated by the photo-emitter (or the rel-
ative emission colour) is a maximum.

[0024] In the embodiment under examination, the mi-
croprocessor 20A provides three driver signals, one for
each emission colour, which control the closure of the
static switches 22. These signals consist of drive pulses
having a fixed frequency (about 50 Hz) and a duty-cycle
programmable for a plurality (for example 128) of sepa-
rate values. By varying the pulse duration (by pulse width
modulation) the mean value of the photo-emitter feed
currentand hence the light intensity of the corresponding
colour can be varied.

[0025] Itis hence possible to associate with the reader,
for example when in the stand-by state, a plurality of com-
binations of the light intensity of each monochromatic
emitter 17A, 17B, 17C, to thus produce a variety of dif-
ferent indicating colours.

[0026] In a modification to the embodiment under ex-
amination, a variable chromatic effect in the reader is
obtained in the stand-by state. In this modification, the
microprocessor 20A acts on the switches 22 in accord-
ance with a predefined control algorithm to achieve a
particular sequential activation of the photo-emitters 17A,
17B and 17C such as to provide a chosen colour se-
quence and hence a particular chromatic effect (for ex-
ample the source 17 passes from red to blue cyclically
via all intermediate tones).

[0027] With this modification the colour in the stand-
by state can be defined by the user on the basis of specific
requirements. The user "selects" the required colour, and
can change it later by suitably modifying the algorithm
which controls the microprocessor operation.

[0028] Again, with this modification readers of different
colours can be produced using the same printed circuit
for the indicator LEDs.

[0029] According to the invention the reader can also
assume a particular colourin each of the reader operating
states (in addition to stand-by). This is achieved by add-
ing one or more light sources 17K to the light source or
sources 17 which define the reader coloration in the
stand-by state.

[0030] The reader operating states to be indicated to
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the user can be the following:

1. "ILLUMINATOR ON", this state indicating that the
illumination system is active and ready to scan the
code;

2."GOOD READ", this state indicating that the code
has been decoded;

3."NO READ", this state indicating that the code has
failed to be decoded.

[0031] In known readers, these indications are given
by usual pilot lamps which light according to the reader
operating state. In this respect, the usual reader operat-
ing cycle is as follows:

The reader is initially in its stand-by state. This state
is interrupted when the operator pulls the trigger to
initiate code reading. The illumination system in the
optical/electronic part associated with the part 6
lights to initiate code scanning (ILLUMINATOR ON
state). If the reading is successful (ie if the code has
been decoded) the GOOD READ state is activated.
If the code has not been read after a certain time (a
few seconds, corresponding to a certain number of
reading attempts) the NO READ state is activated.

[0032] Following the GOOD READ or NO READ state
the STAND-BY state is restored (and the cycle closes).
This state is again interrupted by pulling the trigger to
commence reading of a new code, or of the previous
code (at the discretion of the user) should this have failed.
[0033] According to the invention, the printed circuit 18
comprises one or more light sources 17 for "colouring"
the reader when in the stand-by state and one or more
light sources 17K for indicating the aforelisted other op-
erating states by means of other lights.

[0034] In a variant, the same light source group 17
which colours the reader can also be used to indicate all
the reader operating states by particular colorations. This
embodiment is advantageous in terms of simplicity and
economy as it comprises a single group of light sources
17 which perform all the functions (colouring the reader
and indicating the reader operating states) which in
known readers are performed by several light sources.

[0035] Inboththese embodiments, the indicating lights
can be produced by red, green and blue (and/or other
coloured) LEDs positioned in the printed circuit 18 and
suitably activated. By suitably activating the LEDs, all the
colours needed to indicate the reader states can be ob-
tained (by mixing the colours). These embodiments can
also be formed with at least one light source 17 compris-
ing at least one RGB LED as heretofore described. It is
hence possible to associate with each reader operating
state (STAND-BY, ILLUMINATOR ON, GOOD READ,
NO READ) a different combination of the light intensities
of each individual monochromatic photo-emitter and
hence the emission colour of the entire indicating system.
In this manner a plurality of indicating light sequences
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are obtained which differ by the colours associated with
the various operating states and the stand-by state.
[0036] More specifically, the stand-by indication can
remain always lit (during the entire cycle), the other state
indications (ILLUMINATOR ON, GOOD READ, NO
READ) being activated sequentially. In this case the
stand-by colour mixes with that specific colour for each
state.

[0037] If for example the stand-by colour is blue, the
"illuminator on" colour is red, the "good read" colour is
green and the "no read" colour is yellow, the following
cyclic sequence is obtained:

1) BLUE = STAND-BY

2) FUCHSIA-VIOLET (suitable mixture of blue and
red) ILLUMINATOR ON

3a) GREEN-BLUE (suitable mixture of blue and
green) = GOOD READ or

3b) YELLOWISH (suitable mixture of blue and yel-
low)= NO READ

4) The sequence is repeated from point 1).

[0038] According to another embodiment, the stand-
by indication is deactivated when the reading state is
activated, and is activated again only on termination of
the reading (whether successful or not). In this case the
stand-by colour does not mix with those indicating the
operating states. If for example the stand-by colour is
blue, the "illuminator on" colour is yellow, the "good read"
colour is green and the "no read" colour is red, the fol-
lowing cyclic sequence is obtained:

1) BLUE = STAND-BY

2) YELLOW = ILLUMINATOR ON

3a) GREEN = GOOD READ or

3b) RED = NO READ

4) The sequence is repeated from point 1).

[0039] Obviously, these colours associated with the
stand-by and other states are purely indicative, and sug-
gested by way of example, they being able to be replaced
by any other colour at choice (they can also be defined
by the user).

[0040] The two aforestated sequences can be imple-
mented either for two separate light source groups (one
17 for colouring the reader and one 17K for indicating
the operating state), or for a single source group 17 em-
bracing the two functions.

[0041] In the first case, a monochromatic LED 17 (or
a number of monochromatic LEDs or an RGB LED) in-
dicates the stand-by state of the desired colour and one
or more LEDs 17K (monochromatic or RGB) indicate the
operating states either by mixing with the stand-by colour
or not. In the second case, at least one LED of the source
17 for colouring the reader acts as a stand-by indicator
of the required colour, the other LEDs of this source in-
dicating the operating states either by mixing with the
stand-by colour or not.
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[0042] In this second case, a single RGB LED could
be used to indicate (by different colours) not only the
different operating states but also the stand-by state, by
suitably controlling the photo-emitters.

[0043] According to a further embodiment, differentin-
dication colours can be used for indicating different types
of "NO READ". This means that different colours can be
used to indicate different reasons for a failed read, for
example:

a) the code has not been read because it is outside
the reading range;

b) the code has notbeen read becauseitis damaged;
c) the code has not been read because it pertains to
a code category unknown to the reader.

[0044] In a further variant of the invention, an electri-
cally powered coloured liquid crystal display (for example
such as that used in a laptop computer) is provided on
the coloured part 10 of the casing 1 and can be activated
on command to give that part the desired coloration. By
suitably powering the "light points" of this display all the
desired colours can be obtained from it, together with
possible display thereon of logos or images at will.
[0045] According to a further embodiment, the col-
oured part 10 of the casing 1 is provided by at least one
piece formed of at least one known electroluminescent
polymer such as those marketed by ELUX LTD or
ELTECH (Electroluminescent Technologies Corpora-
tion). Using these polymers very thin light sources can
be obtained of any desired shape. These electrolumines-
cent polymers are also used, for example by the UNIAX
Corporation, for forming luminous displays on which
"written" information can be displayed by powering dif-
ferent parts of the polymers defining the display.

[0046] Various specific embodiments of the invention
have been described. These embodiments are applica-
ble to all types of optical reader whatever their form.
[0047] Embodiments have also been described in
which the coloured light source or sources are below the
transparent or semi-transparent part of the casing 1.
However the source or sources can be provided in a vis-
ible position within this transparent (or semi-transparent)
part while still providing this latter with a particular color-
ation.

[0048] An embodiment has also been described in
which that structural portion of the casing 1 of which at
least a part is transparent is at least a part of the closure
element 3. Depending on the position of the light source
which colours the reader, this portion could obviously al-
so be at least a part of the portion 2. Alternatively, one
or more coloured light sources can be placed in different
positions of the casing 1 (in one piece or comprising two
or more portions) which comprises corresponding trans-
parent parts at these sources. In this manner, a part or
the whole of this casing can be coloured by electrically
powered means, activated on command, to provide the
required or chosen colour on the basis of the type of use
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for which the reader is provided.

Claims

An optical code reader comprising a casing (1), at
least a part (10) of the casing (1) being at least partly
transparent to light, in correspondence with said part
there being provided powered electrical means (17;
17A,17B, 17C, 17K) activable on command to colour
said part when in operation, this coloration being
chosen on the basis of the type of use for which the
reader is provided, characterised in that the pow-
ered electrical means (17; 17A, 17B, 17C, 17K) are
active at least when the reader is in the stand-by
state, wherein the stand-by state is a state in which
no operative reading state is activated.

A reader as claimed in claim 1, wherein the electri-
cally powered means activable on command indi-
cate different reader operating states by emitting
light of different colour.

A reader according to claim 2, wherein the operating
states comprise:

- a state where the illumination system is active
and ready to scan the code,

- a state indicating that the code has been de-
coded

- a state indicating that the code has not been
decoded.

A reader according to claim 3, wherein the electri-
cally powered means activable on command indi-
cate the reason why the code has not been decoded,
by emitting light of different colour.

A reader according to claim 4, wherein the reason
why the code has not been decoded is:

- the code is outside the reading range

- the code is damaged

- the code pertains to a code category unknown
to the reader.

A reader according to one or more of the preceding
claims, wherein the electrically powered means are
at least a piece of electroluminescent polymer asso-
ciated with the part (10) which is at least partly trans-
parent to light.

Areaderaccording toany one of claims 1 to 5, where-
in the part (10) which is at least partly transparent to
light is a part of the portion (2) that comprise a part
acting as an handgrip (4) and an end portion (5) ar-
ranged to support electronic members of the code
reader.

10

15

20

25

30

35

40

45

50

55

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

A reader according to claim 7, wherein that portion
(2) is transparent.

A reader as claimed in claim 1, characterised in
that the electrically powered means is a liquid crystal
screen.

A reader as claimed in claim 6 or 9, characterised
in that, when activated, the electrically powered
means display a logo.

A reader as claimed in claim 6 or 9, characterised
in that, when activated, the electrically powered
means display an image.

A reader as claimed in claim 1, characterised in
that the electrically powered means are light emitting
means (17; 17A, 17B, 17C, 17K) associated with
said at least partly transparent part (10) of the casing

1).

A reader as claimed in claim 12, characterised in
that the light emitting means comprise at least one
coloured light source.

A reader as claimed in claim 13, characterised in
that the light emitting means (17; 17A, 17B, 17C,
17K) is a coloured light source comprising at least
one LED or photo-emitter (17; 17A, 17B, 17C, 17K).

A reader as claimed in claim 13, characterised in
that the light emitting means is a coloured light
source comprising at least one incandescent lamp.

A reader as claimed in claim 13, characterised in
that the light emitting means is a coloured light
source comprising at least one luminescent lamp.

A reader as claimed in claim 13, characterised in
that the light emitting means is a coloured light
source comprising at least one fluorescent lamp.

A reader as claimed in claim 13, characterised in
that the light emitting means is a coloured light
source comprising at least one laser diode.

A reader as claimed in claim 13, characterised in
that the light source comprises a plurality of light
emitting elements (17; 17A, 17B, 17C, 17K) gener-
ating light of different colours.

A reader as claimed in claim 19, characterised in
that the various light emitting elements are at least
two different LEDs (17, 17K) or photo-emitters gen-
erating light of different colours.

A reader as claimed in claim 19, characterised in
that the light emitting elements are LEDs (17A, 17B,
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17C) or photo-emitters forming part of an RGB light
generator (17).

Areaderasclaimedinclaim 19 or 21, characterised
by comprising selector means (22) enabling selec-
tive or combined activation of the plurality of coloured
light emitting elements (17; 17A, 17B, 17C, 17K) of
the light source.

A reader as claimed in claim 22, characterised in
that the selector means are a plurality of switches
(22) positioned in separate power lines (20B) of the
individual light emitting elements (17A, 17B, 17C),
the operation of each of these switches causing ac-
tivation or deactivation of said elements.

A reader as claimed in claim 23, characterised by
comprising programmable means (20A) for operat-
ing the switches (22) positioned in the power lines
(20B) of the individual light emitting elements (17A,
17B, 17C).

A reader as claimed in claim 24, characterised in
that the programmable means is a microprocessor
circuit (20A).

A reader as claimed in claim 19, characterised in
that the various light emitting elements (17; 17A,
17B, 17C, 17K) generating light of different colours
are associated with a single support structure or
printed circuit (18) independently of the coloured light
generated and hence of the coloration assumed at
least by a part (10) of the casing (1) of the optical
code reader.

Areader as claimed in claim 2 characterised in that
the light emitting means which indicate the different
reader operating states by emitting light of different
colours are the same as those which indicate the
reader stand-by state.

A reader as claimed in claim 27 characterised in
that the light emitting means is an RGB light source
(17).

Areaderas claimed in claim 2 characterised in that
the light emitting means which indicate the different
reader operating states by emitting light of different
colour are different from those (17; 17A, 17B, 17C;
17K) which indicate the reader stand-by state.

A reader as claimed in claim 1, characterised in
that the casing (1) is in one piece.

A reader as claimed in claim 1, characterised in
that the casing (1) comprises two different structural
portions (2, 3) connected together, at least one of
these portions (2, 3) having at least one least partly
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32.

33.

34.

12

transparent part (10) at which those means (17; 17A,
17B, 17C; 17K) electrically activable on command
are present.

A reader as claimed in claim 1, characterised in
that those electrically powered means activable on
command are located below the at least partly trans-
parent part (10).

A reader as claimed in claim 1, characterised in
that those electrically powered means activable on
command are visible through the least partly trans-
parent part (10).

A reader according to one or more of the preceding
claims, characterised in that the part (10) of the
casing is provided with its own coloration.
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